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^ (54) Title: COMPOSITION CONTAINING FINE PARTICLES FOR SUPPORTING BIOLOGICALLY ACTIVE SUBSTANCE 
= VhEREON or having THE SAME SUPPORTED THEREON AND METHOD FOR PREPARING THESE 

S (57) Abstract: A dispersion containing organic/inorsanic hybrid particles having a biologically active substance supported ^ereon 

S which is obtained by causing the biologically aaivc substance to coexist with a system comprising a block ""VoXyn^cr r^P^^^^ 

= by t^e general formula (I): PEG-block-poly(carbo) (wherein PEG represents a polyethylene glycol segment and carbo represents a 

= repeating ""'t having carboxylate in a side chain) and an aqueous medium capable of forming hydroxyapatitc. 

(57) fiftj: 

~ -©55; ( I ) : P E G -block- 45 U (carbo) (C C "C. P E G {i^> U ^f- U 
^ u— yU-t^y y h^^U c a r b oli#J^IC:)!7>>U'i^^'>5- h^Wt"-5 
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m m m 

J^^bTL*9/::J6. :;^;l'v"t?A^?gi:U ^g?^?^*^!^^. < ^iHSirflFffl 

ifS^©)55cSS. ©ii^S* 3 > h a-;u-r6::^^®F?^^*-<> DNA©^A^^± 
fl^te. i*#^^i*»-*fUTMl|-e*>'5<t^x.'^>n^o ±IB©DNA 
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)V (PEG) -fe^^V y h i:^>'U'i-'^'>>'^»t-**t-S'f^UT-5f>tt-tr> > h 

X^tz-b^-yX. *^B^{CcJ:n«i. — (I) 

PEG- block - U (carbo) ( I ) 

QsS:,^^ PEGli'i^U J^^I^V^'U 3-yHr^^.j< > h^^Ux ^ UT carbo (i 

^fz. mcommo^mMti^x. -m^ (i) 

PEG-block-;i?U (carbo) (I) 
(.■^tp^ P EGtid^U J:-5^l/>i5'*U 3-;Hr:5^>' > h^^L/> UT carbo (i 
M»c 5 - h ^ ^-S^ *) ^ L^&^^-T) 
■C^$nS«ia^^A/t?3a:'5>^P y :5^*fi^<*N :;:7 A ^ > (Ca^*) , 



s 

V 

wo 03/018690 PCT/JP02/08619 

^)>m-<^y (PO4'-) isxa^'^m^^mij^ib^^^ti^m^mm^mm'^ 
o~6 0 0 nm-c^^mfiSimimm-^ti^o 

'J - t> U r/^J i? K*iiffll}artlC^A-r'5:^>4 tfil^^^tl^o 

(J^Jfe. CaCl2 ^j^j!jD^©igt(|5$n/=PEO-block-PMAA (PEO 

MAAJi'i?';^^^:' U/l^Si-ir^y > PMAA®9^. 3^i*<C,2-T 

y:^0«|i^*t>-^t Ka^•>T/^•:$''1' h/P E G -block- PM A A - C , 2®^^ 
'fy; -y [^momMWnh>n^:iti}<^h>nxi4^Z (Hebnur Coelfer. Macrom 
15 ol.' Rapid Commun. 2001, 2 2, 219-252)o 

m^cDT" 'J ^< u -^mmn(omm^(om.m<ow:iz^ ^ tz ^-^x$> h o o 

mi\t^ C a P©IS^RfefiJcS*^5PAA*Jj;CfPEG-PAA©^W^^-r 
25 r^:7T'*'5o (a) (i. PAA#:4T'C©i^3g^©lg|l^gg<b*^-r^5 7t?* 
S (PAAM)K: (D) 14//g/mL. (O) lAn^/mh^ (O) 4 3 
g/mL. (A) 5 7/zg/mL) . (b) {i^^£M^35^^®^ii^ ( (p) 
PAA. (O) PEG/PAA (yu>K)x (A) PEG-PAA) 
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O 

mSlt. P E G - P A A«SJC?c*-r 6 C a P^S^ ®^^MJK®^^b^^t-^^ 

05 HPLC{Cj:5Ca P«l[^tcrt^$n/::D N A^^MM^^^f ^lii 
(a) ± : DNAO.5^ (b) P E G - P A A^Jgfr^t^-Srt^DN A 

«©^'fi:*^-rir^7-r*.'5 ( (O) ^si^si. (A) mmm2} o 

B) (iCaPCDJtm (PEG-PAA 7 0 g/m 1 ) ^mmi^i^m^-^ti 
07-e{i> C) ItCaPn.^ (PEG-PAA 280/ig/ml) (PMA 

PEG-PAASffi 1 4 0 A« g/m 1 •Cfel^l^©^m*<^it>tL/:Io 
D) {iCaP!©^ (PEG-PAA 2 80Mg/ml) (PMA^t^T) * 



wo 03/018690 PCT/JP02/08619 

Ell 1<0 (a) . (b) fcJiC/f (c) {i. ^J8lC*^(,^TjttBllS'^©DNA©15^*) 
gll 3 AfccfcO^BJi. «?IJ1 0C*>{:f-5y5X$ KDN Art^feL?<DjjifflBSrt-CCD 

10 mm^nm'r^f^t6(DmB:(Dmm 

PEG-block-4=>'J (carbo) (I) 
i^tp^ PEGJi7}?>Jj^f^U>rU =1-/^-1? > h^^Lx -^rUr carbo (i 

/■?:5'-r il^^JS^Ii. itUTU >'®e:;^/^i/'^A (Ca3(P04)2) ^^V^ 
\i h^v^'>Ty<^^ h (C a,o(OH)2)(P04)6 =^'^t^f3J]yiy^I^m^^> (C 
20 a"*) tV>mm-(^> (PO4'-) «!:*^^7K^»[4'■CJ^^$tlSiSOM^«5^ 

BUlB-T^D^y :J'^«^i*J^*>'t:^S-:^0-fe^^ > K-C^S'f^U (carbo) li. #J 
mizijju^.^iyv-h-i^^ (C00-) *Wt-SiSlt)igLmfe*^t»ni:6^^U^ 
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^otiTf.^} (carbo) ji. mi^^ti -y i^^m'^womit:^^\^ii:-^'^^ —"^Oti 

9, PEGi:^>U (carbo) iOFelcDi^iiES^^ ^ t>(CliP E G U < (i'J? U (car 

(Il-a). (Il-b). (I I I -a) teckc; (I I I -b) ©l-m*^ 

A-(0CH2CH2)m-L- ((COCHNH)x • (COCHzCHNH)/) -T (Il-a) 

CH2 COO" 
I 

coo- 

A-(0CH2CH2)m-L- ((NHCHNH)x • (NHCHCHaCOy) -T (Il-b) 

CH2 coo- 

I 

coo- 

A-(0CH2CH2)ni-L-(C0CHNH)z-T (Ill-a) 

I 

CHz 
CHz 
I 

coo- 

A-(0CH2CH2)ni-L-(NHCHCO)2-T (Ill-b) 

I 

CH2 
I 

coo- 
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LJi^Sg^. NH. C0^^«X(CH2)pY-C*oT. CC-CXJiOCO. O 
CONH. NHCO. NHCOO. NHCONH. C O NH ^ L < {iC O O** 

mJi4~2 5 0 0©|g|^-C*0. -^LT 
±12^ (I I - a) (I I -b) dp(Da-r:^^<^^>mm&t0-T:^ 

/i:*J±^C;*©m*n 2-2 5 0 OOS^-e*)^. ^UTz + y^/c{iz*<5~ 

0?IJx.{f. jt^JK ^^JK n-:^ntVW i so-yotVK n-^^yK s e 

® J:9^<^^-e*-:>-Cfc=kc^*^. jiP^L/<li. t Ka + v-zl^S^ ->;uS, 
^ R'R^CH- (CCT?. R'isJiZ^RHi'&i^LX. Ci-ioTJV^Ji'^^'y^ 
T U -jVTi-^ y L < liT y c i -3T;u+-'i'>i-+ — l^tw/j: 

TC,-6T>'l/^>'U"Cg^$tl-Cl>-Ct><J:l>J^f-U>i^j4- + '> (-O-CH(R')- 
CH-0-. CCT. R' (i7K^IMTt/::«Ci-6T>'l/+;l/S-C*<5) ^-^^^f) 
©S. R'' R'' NCH2- (CdT'. R'' fcctCfR^' Ji!4AtUT> W^i/ 
U^l/MOT i ««Jx.Ji h UT>'U^>'l''>U>'l'S*A:{d:R" ^JiO^R^' It 



wo 03/018690 PCT/JP02/08619 

R'R^CH- CDSJi. B^li. T-trr5'->'l/t>U< li'5r:$'-;l/aJ5?-*^U ^fO>i 
Ri' R2' NCH2- ®»li> «f>Jx.{i> X h^T>'U^;^T>^-'i7A^D 
■rS-fiSiS (1) . (I I-a) . (Il-b). (I I I -a) *yrJi (I I 

i-b) t:-^$n^:/D.y^*fi^{*{i:. ^*it.«-ffli^-c. :^nmi^vtomm- 
h(Dmmyjmm^X'$><o. m^ii. R^R'CH-mcom^ii. wo 9 6/3 3 

233 (*fc«*tJS^'5US-A-5. 925, 7 2 0) - <i:*^T'^ 

15 *o 

S*^. ^Ixti. #gfl¥6- 1 0 7 5 6 5^^«J::lB«$n«:^^»ct*oT. l!«-r. 
;f.U J^f-l>'>^^U ^i-^'Hr^V > h^^^O. <5^0^-T?^^U (T^y^) -fei^pf > 
h^^^-r-S^N *^lMiW09 7/0 6 20 2{riB«K$ti5:^j*{Ctifeo-C. ^ 

/um) -fei/p' >h«-^fiK-r-5CctJCJ:<). ®!it-C^S„ %mtLX. PEG-fer 
^>hi:'f>'J (carbo) -ferJ'V > h iOPal^. 'iJ>ilJC J: t). -€-tia(*^^Oi**S 

:^mMx^mx^^o 
zoi^xmn^n^y'ti yc^^WL-^mt. ±^ (i i - a) . (i i - b) . 

(I I I -a) fcctCf (I I I-b) iZiSl^^Ti^tzlt-^tli^m^-r^^^&i-^. 
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hOXfil^ibK -CH3> -CH2CH3. -CH = CH2, -C(CH3)=CH2. 



5 

*A:^S*>s ±IB®US-A-5. 92 5. 7 2 0 JCi2«KcD:6^&fce£oT^*fe-e 

:^^micm^. mm-mm^^^y^'j y b^mn^izmn (*>u< -r-sc 

<i^gK-e^o-C*)J;t^o U*>U lf*L<ll. '-i5';-t>b< {i^U 3/7^? U?^^K 
l^n'Sl^mo*ig3^g^4^i^5H-^*oTt>c):^^o c:oj:9''j:DNA<tfri*. -en 

:^^mm-r^z.ttmi^nx\.^^m'mm=?'Xh^^^ u^:/^ k c^^se^b u< ji^i 

w&'^Km.n^-\t^mnmmam.ii\^x 
m^^^t%>x^^o z.n^<omiimmfim.t{^x\u m^\t^ tgf-/3w t 

25 GF-/S2. TGF-a. JS^fflifegtt'fb^y 5^ K. M^«5EH^^x > •> X U 
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(in situ) T'©ihlfil^fc^t>t"t?^6 9o L/^*<-pT. Z. O J: o t^l^^^-^t^ 

^(Dm<D^m^itiisiimtvx. mi&=¥-\mn-r^ c tif<x^ ^m^) . tn.^-fju 
10 ;^^Jx tittt^k iatxrj^ ^ zym. tammm. nmrnm^^^. :^mmKm^x^ m 

S-e*»). M#*<SfSUTh KP^i^T^'«:5'-r h (C a,o(OH)2(P04)e) ^ 
ST*^o mi^^Klt. Ca** *r PO4'- li. ^-/l/^ffi-e. 5 0~2 0 0*tl 
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6 0 mM~ 3 0 0 mMT. -^LXPOi^- (i. m^^tl^ hfOX^l^^-^K 0.4 

HuiB7Kttm^'^'*''c> -foy^^m-^mt. mm^ti^^(D'cm^i)\ 
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PEG- block - ij (carbo) ( I ) 

i^tp^ PEGJij^U j:.5^U'>'^*U n-^Hr^-V > h^^U carbo 

15 a y ^*M^(*«lK«-S^C<i:»CJ;f9. iKLTS*^5 0-6 0 0 nm®l^-r*l*^CD 

w^mmx^^o m$i. ii^^m^^^tm. mmmr^'^^RT^ c tizj: o 6 o o n 

iiffl^ff^T (««J^I*. lc*>^^T. tJcBPBi~iy^Pe1ll®Wicet^t»U 

i}^j:of^n^^izmw^it?>ct(ox^^^m^^mmii^ ±mLtii}^^ wtm 
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y D y ^^m.^w-^ 3 0 7 0 «M%. 

5 t KD4^•>T^^•^'1' h*2 5 — 6 5«M%. is^Xf 

^^m^mm^o. 1 (ff^ u<{ii) -1 5M«% 

10 (A) — ( I ) 

PEG-block-7j-:'J (carbo) (I) 
(^i+i. PEG{t^^V > h^^L^ ^ UT carbo 

^S*r5 0 ~ 6 0 0 n mT'*> 0 . ^^!^gtttl®*^'f> U - t> U < U r/^ U 

20 (B) (a:) •vmm^nf::^mm^^>^a.^-i^3>-t^zt^i^mt-r^wj 
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5 A<*i«"e#5o 

10 'J >^;<7 7l/i-'i7A (OTx C a P irBSIE-r'S) (Dym.ii^^mm 

<mmyjm> 

(1) OT07K^^^^P^U/;ro 
15 ^?6?A : DNA (1 6me r : 70;ti g/mL) 

1/1 0 TEiftM (pH7. 6) 
Ca2* 2 5 OmM (C a C 1 2 ^ffll^-S) 
S^gB : 1. 5mM (Na2HP04*ffl(r>S) 

He p e siig»i|iJ5 OmM (pH7. 0 5) 
20 N a C 1 1 4 0 mM 

yf^V (TXxN-^^^vi?) Ti-.^Tf.V^- (OT> P 
^L/< liPEG-block-^, U (TX/N"^^^^^) (iW.T. PEG- 
PAAirBSie-r'So PEG53-?«1 2 0 0 0. PAAfi^Jg2 4) 
±§eT. PAAIi^:y (a. ;S) -DL-TX/n*54^>®-C**5. ^^^^2 0 
25 0 0~1 0 0 0 0 (fi^a^l 5~7 7) (S I GMAck ») A#) P EG 

-PAAIi. 

'{k^^ CHsOCCHzCHzOn-CCOCHCCHzCOOONH), • 
(C0CH2CH(C0 0-)NH),H 
•rS^n. PEG^^^y >h055-?«A<*tjl 20 0 0-efe*9x PAA-fe^<y>h 
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(om^m (x + y) ib<2 4-ciib^h(o^mm\^xm^^tio 
(2) mmAtmmB^s ix-cm-^i^. 5 0 nm(Dj/t(DmM^i)^h>mm 

mMmmz^<m(}>iytz (laia) o t/;. CC»CPEG*<*??L/ 
10 etia:cz>?gfiK^Wl^J-rSCli*<^$nyto cnt>OMm*^t>^ DNArt^CaP© 

15 ^ (DLS) ICJ:t)*tS*fFffiU/^o 

a'J^^BiUT^. ::*;i^«d=^©DSL-7 0 0 0^ffl(rN/-Co T/PrT^u-if- 
©i^S4 8 8 nm®7fc^AI>f7fe<hUT^fflU. i'J^Ji: 2 5°C-C'^Tr,7to KWi^tK 

>h**cJ:»)ft?#fL-C«l[?©K:tJ[^||fe^5^i{)yto '^h>nfzi&%L%mt^ Stokes- 
20 Einstein ©TiSiCiC J: OfilLS'^t^^ U/^io 
R = kT/ (6 ;r 77D) 

25 SSiJ^ICj:t)5t^.$nA:o -€:CD<aei4. P E G- P A 0 it/ g/m 1 "Cl 

2 5 n m-C* *) . *m^«:^!gliftl<i: i: *>tc^ii> U140//gy'mI-C*ij90n 
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C a P*£^^li. ««J 2 ilol b^^-ei®^ U^o mm U/;:7Ktt5>tfe{**TiB®^f't^ 
Oi^i*^«{*^PVh^^^-7>f- (HPLC) tr^U DNA©^«*?To^o 
10 H P L C^*!t= : ^ A Superose 6 H R (^S) 

^M^l CaClz 125mM. 140 mM NaCl, 50 mM 

HEPES, pH7. 4 
mmm2 C a C 1 2 2 OOmg/L (^ylz-^-i/ A>r;t > 1. 8mM) , 

NaH2P04-H20 1 2 5mg/L (V>m-(^> 0. 9mM), 
15 NaCl 6400mg/L, HEPES 5958mg/L, 

pH7. 4o 
mm UV260nm 

20 NAK^^-t^\^-^ir<^^tlt:o —^3. C a P^^0tT«. DNA<Oif-^ tt 

1 CD^^T-Cti. P E G - P A AziJK 7 0 // g /m L -e®rt^« 4 5 % 
25 ^S^#lcifi^,>^8t^g2*ffll^^^i^«. ^';^-aK*<®i^<hc;5>T«. ia 
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fjT. U >^5>^*^^TC a PfC/jioTC^'Scht-'Si:. C a PO^lR^tiC a 2(0 
H)(P04)3 T-*-50T's CaiPmmmmiil26ugy^m\ tU^ (^1) o 

5 mititm2(DJ:oi^f£^o 



1 c a p n^mm(o^^<oMmMm 



un 


PEG-PAA 


Cap 


DNA 


a nT 


#^ 


(jtzg/ml) 


(//g/ffll) 


(/zg/ml) 


(A^g/ml) 


1 


70 


126 


16 


212 


2 


140 


126 


11 


277 


3 


210 


126 


7 


343 


4 


280 


126 


5.3 


411 . 



2 C a pfe?g)fife5»ffi^ifc 



15 





PEG-PAA/fia% 


Cap/fi»% 


DNA/Ma% 


1 


33 


60 


7.4 


2 


51 


46 


3.8 


3 


61 


37 


2 


4 


68 


31 


1.3 



20 
25 

a P*4^4i©DNArt^fi*^^U^o 
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^^J5. i|!^?4Jg)F*9^DNACDiaa)}artT-g>8!?a§ 

mmWHuH-l (t hffF^*3}^. SiWv^->^<>^'cI:»)A^) DMEM 
(Dulbecco' s Modified Eagle Medium) (GIBCO BRL ^OA^) iZlO%^iySu 

10 /<£ *>\ ^«Jt-Cx :^ifi 9 irSt U C a P t4?^*7Rtt5>tJ[f*^ 1 ±hH^ 
«#!Jr7Ktt:^tk{*^)^»D U Sl^PBl^^Ufi®-^. :^ift^gX»5|^#> PBS-e3 
lHlSfe# U/iio C n^^jt;^ U-^-m^m L S M 5 l O (Carl Zeiss Co. . Ltd 

15 ^mt^m^-r^^^xii^ capyDNAif<mii^mmimmi^tz (*dna^ 

S®^l/^O^J6PEG-P AA 7 0 fi g/m 1 b>n^) o —^5^ C a 

ia^J^^i^l-'}? U ^ V ($^^a9 5 O O ; Aldrlch Chemic 

20 al Company Inc. J:?)A#) ^^tO^Si (3 5)tig/mL^ DNA3 5//g/' 
mL) > DNA\im^f*^(Om:^m^-t^^t^<7fKf^:^titZo a-^l XD^Vit 

m6. D N A <h U yl^ -> ^ Ag)^^i»<a^g>iKM (^©2) 

<mm> 

(1) isiT©^^£^sSiS!L/j:o 

^^3tA :DNA(16mer:70;u g/mL) 

18 
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1/1 OTE mmm (pht. 6) 

Ca^* 2 5 OmM (C a C 1 2 
^?gB : 1.5mM, 3. 0mMtA:{i6. OmM 

(Na2HP04^fflt^'5) 
5 Hep e s !|g«]§fiJ5 0mM (pH7. 05) 

Na C 1 14 OmM 

PEG-PAA (PEG3>^«1 2 0 00. PAAfi^Sr2 4) 
140-1400/f g/mL 

119® (a) {r^$n^J:9fr^^fiect30PEG-PAA> >; ^^O^JgfCck 

mmo. 1 OToi^s*^ ioo-3oon m<Dm~tm=^it3^m ^ti^o 

15 09© (a) *5<kOf (b) fr*j{tsn. OfcckTOJi. >^^ffiO. 
7 5mM. 1. 5mMfcctO*3. 0 mMKldm-t^o 

20 <m^> 

TDNAF*3^fi*^_h#-r'5<®[Sj*^mt>tiSo ';>'ge3. OmM, PEG- 

PAA5 4 0/i g/mLt?{iDNAOF«9^^9 0%lc^U/::o ^Umit2(Dm 

^J8 D N A iH^1&=jr<Dmfl^^<0fSSL 
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1. Jfei^^K^f* 

(1) iiiTomm^m^LtZo 

m^A :DNA(16mer:70// g/mL) 
(5' *3S^F I TC^i$U/it>0) 

5 1/1 OTE mmm (pht. 6) 

Ca^* 2 5 0mM 
: P04^- 6. OmM 
Hepes i^»^J5 OmM (pH7. 0 5) 
N a C 1 14 0 mM 
10 PEG-PAA (PEG^^F«1 2000. PAAfi^ffi2 4) 

1 0 8 0// g/mL 

(2) ^^AfcJ:CFB«^M^U. M3 7T:-e2 4 i^Pa^^M UAio 

2. miKOi^h^fFfilii 

HeLaiffllia (t: h ?^SSB^«HI!a) 2 45t:/U- Mr 2 x 1 0 
15 aBlia^«-eW#> DMEM^«!tt> (#10%FCS) •C2 4I^Fb1:^» U/Co -e© 
Wt. 50 fiLcD^J-hiyiiiDNAUm^ASO fiLcomm (DMEM. 10% 
FCS) Kmfml^tzo m^BtPa^, ifflSa^ h UT^i/y^aStftid^U l-2mL 
©PBSlC5)-tJ[$-ar/r (ffliJ^*-C^K?^) o 5fe^l2x 1 0^®SBfla^-7o— th-r 

<^^> 

Elll(a). (b)4oJ:0f(c) iCitS^^^^-To Mi)^^. ±imm^i^T'C 
DNA#?4-C«?Si»5ii*l*?&t*m^tinj:OS DNA<£-ie^{rF*j^$-ti: 
25 5 c i: J: o T SftBHS'^^gJi 0 ii«^{±;*:*i«r*i5B L> 4 «^-C{3:tSffll!ao 1 0 0 % 

>sfc> ail© (a) it^mmmmtc apn=ficmmLfzmm<Dmmi^ti}:: 
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1. n^m^^^ 

(1) &iT(omm=^mmLt:o 

10 ^?KA : DNA (1 6me r : 7 0// g/mL) 

1/1 OTE i^»^f«J (pHT. 6) 

Ca^* 2 5 0mM 
^^^B : PO4'- 1. 5mM 

He p e s mmm5 0mM (pH7. 0 5) 
15 NaCl 14 0mM 

PEG-PAA (PEG5?-^M1 2 00 0. PAA«^ffi24) 

140-560^^ g/mL 

(2) mm.A^jiVfBmm^m^i^. umsiv-czAmmi^mLf^o 

2. m^um 

20 H e L aiBHUa (h h^^MISB^tt) 9 67a::^U- hir5 x 1 0 V:?t® 

aeiia^ffiT^^. DMEM^ifi4i (#io%fcs) r'2B^^«u^o -^-o^. 

1 0//L©i|f£^MJ|!4<£r9 0/zL©^Jft (DMEM. 1 0%FCS) iZ^lmbtZo 

2 4mmmmm. ^mmwi^MTT (3- (4. 5--:^^5^>'u-2-^Tv^uyi/) 

-2, 5-i^7x-;l/-2H--r h^VU -t/A $ K) T -y-fe-f ICckoTth 

25 mvtio 

M T T T y 4? -f lij^© ck 9 tC?T -0 y^io 

9 6?t^L/- hOl^tfe/cOMTT (Smg/mL (PBS) ) ^fg<Sr 1 0 U 
L^ttJU 3 7"C-e2B#PBl#SU/c:o ^®^> 2 0%SDS (DMF : 7K= 1 : 
1) 1 0 O/zLj^jtaU 3 7V'C2 4miiW&LiZo 5 6 0nm®!R 
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&rf(On^X-\i. ti?©F«9^1gg?<hUTr^X^ KDNA "7 ^ v — fe'it 

<%Wjm> 

(1) OTo^^^MUfCo 

^?8[A : :/^X^KDNA (pGL3-Luc. 5kbp) 
(2 6-5 0 fi gXmhy 

1/1 OTE mmm (pht. 6) 

Ca^* 2 5 0mM 
: 1. 5mM 

Hepes mmMSOmM (pH7.0 5) 
NaCl 14 0mM 

PEG-PAA (PEG^^«1 2 0 0 0. PAAM^K24) 
100-200/i g/mL 

(2) ^^gAfcj;o'B«^M^u Mm2 5VX2 AmmnmLfZo 

2 9 3T(»B)ia (t hmm) ^Q'K'fyiy^ (-if^^yn- ir6 0%3>7 
/1/JL> hJcnt-S 2 4B#fe^DME]VH§M (^10%FCS) >+JT'^« 

:©it!!lmL{r*fL-9->^;P^l 0 0 AiLj^JtaU 6KpFh1^SUA:o ^^ilfi?^^ 
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PEG-PAA5 OA/g/mL-Cli. 0 g/mL iitti^bT 4 - ef&ifHr^Stt 
tf<mi6h>Hfto PEG-PAA^**<7 5x 1 0 0 jtt g/mL <!:iiSn UT 

5 0, 7 5 /t^ g/mLcD^^-C. iIa«#?ETT'{i^#ttT<i:H:-<T^S»li^ 

Ell 3B<iige^§fig^»r*ft- -5^^;^^ FDNAM©i^S*iS'</::*g**^ 

PEG-PAA^ao g/mL-e{*> -f^xi VDN Ammizj:^mmtm 
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It * © IE ffl 

1 . —m^ ( I ) 

P EG-block-4?U (carbo) (I) 
i^^^ PEGJi;}?'; J^f-U>^^U > h^^L/H -eUT carbo it 

-C^$tlS«lJg«•^^-e^j:5■:/a y A-r^rv (Ca''*) 

<kO*U>^^:^> (P04^-) ^'i^$I^^<hUT#^t:-/j:'5^^^£•^^K*Sit 

3. carbo *<TX/N'^4=^y®!. iT^l'^ 5 y®!. ^rS'^Vyl^K. T U 

4. S>^n.yi:^*M^(**^ Tie-»5S; (I I -a). (Il-b). (Ill 
15 - a)fcJ:0* ( I I I -b)©lr^'rn*>— o-c^^nsii^isiieifecDmfife*^ : 

A-(0CH2CH2)m-L-((C0CHNH)x*(C0CH2CHNH)y)-T (Il-a) 

CHz COO- 
I 

coo- 

A-(0CH2CH2)m-L- ((NHCHNH)x • (NHCHCHzCO)/) -T (Il-b) 
20 ^11' 

CHz COO- 
I 

coo- 

A-(0CH2CH2)m-L-(C0CHNH)z-T (Ill-a) i^tz\t 

I 

CH2 
CH2 
I 

25 COO" 

A-(0CH2CH2)in-L-(NHCHC0)z-T (Ill-b) 

I 

CH2 
CHj 
I 

coo- 
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LJi^ijfS^. NH. C0*A:J±X(CH2)pY-e*>oT. CCCXiiOCO. O 
5 CONH. NHCO. NHCOO. NHCONH. CONHfc b< liCOO^^ 

10 m{i4 — 2 5 0 0©mfeT'*«). -eUT 

x + y^^l*z{i5~3 0 OO^tJr-C*.^*^ mu> mE-r^:fJJl^^>^i^'7- 

15 6. -flftiC (I) 

PEG-block-^x'J (carbo) (I) 
i^fp^ PEGIi^ 'J J^-^UVi^'U n-yHr^J'V > h^^U. ^LX carbo {i 

ffiij^jc /7 jvTi^^ 5 - h ^ > ^ w-r -sii »5 umfe*^^) 

t:fS^iK?©spl^iiE4^S*^5 0-6 0 OnmXh^m^mo 

7. J'^yl/v/'^ A U ySe-f^rvJCS^LT. b Kn + '>T^N*:^>r 

25 8. carbo *<TX/>'54^>®f> i^^UrJ^ ^ ^ ^ V Jl^Wt^ T^U>'l/i?:teck 

9. my'uy ;^i^m^m\ Tm-m^ (i i-a). ci i-b). (i i i 
-a) (I I i-b) (Di^-rtiij^—oxm^n^m^mei&mcomtSLm : 
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(Il-a) 



(Il-b) 



A-(0CH2CH2)n.-L-(C0CHNH)z-T (Ill-a) ^tzit 

I 

CHz 

CH2 
I 

coo- 



A-(0CH2CH2)m-L-(NHCHC0)2-T (Ill-b) 

I 

CH2 

CH2 
I 

coo- 

CONH. NHCOx NHCOO. NHCONH. CONH t> U < {iC 00*^ 
U Y{iNHt>L<liCO^^U. p « 1 ~ 6 ®SiS[^S U 

mld:4'-2 5 0 OomS-C**?. -eUT 

x + y tfciiz{i5~3 0 OcDStjf-C^S*^. {EU ^^-t^iJJ\^^^iy^- 
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CH2 coo- 

I 

coo- 

A-(0CH2CH2)ni-L- ((NHCHNH)x • (NHCHCHzCO)/) -T 

CHz COO- 
I 

COO' 
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1 3 . ^i^®tt«^K*<'f^ - u < =f ? ^ i^^r ^ K*j<k o^-i-' - 1> u < 

« fft^ig 6 iS«6® )ifl^#Jo 

1 5. ^wts-^ti^w:7'>; y vm^&^^^^t^tl^m^mmm^m^nt:m 

16. (A) i3JUi^^A^^>HsXU!ii>mKJ;:^)mmM=^^tj^fH 
15 -©TK^^&^iS^t-saisgf. 3*5: b-c. 

(B) -fiSiC (I) 

P EG-block-:fx <; (carbo) (I) 
(S;*. PEG{i'f^U J^f-Uy^-'U iJ-^V-fe^^^ > h^^U -^rUT carbo {i 

-a). (Il-b). ( I I I - a) *5cbD^ (I I I -b) cDt^-rn*^— oT'« 
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A-(0CH2CH2)m-L-((C0CHNH)x'(C0CH2CHNH)y)-T (Il-a) 
^1 I ' 

CH2 coo- 

I 

coo- 

A-(0CH2CH2)m-L-((NHCBNH)x-(NHCHCH2C0)y)-T (Il-b) 
5 ^11' 

CH2 coo- 

I 

coo- 

A-(0CH2CH2)m-L-(C0CHNH)2-T (Ill-a) ^tzit 

I 

CH2 

10 coo- 

A-(0CH2CH2)m-L-(NHCHC0)z-T (Ill-b) 

I 

CH2 

CH2 
I 

coo- 

CONH^ NHCO^ NHCOO^ NHCONH. C ONH U < liC 00^^ 
20 Y{iNHt>L<JiCO*^U p li 1 ~ 6 ©lEflt^S-^ U 

TJiTK^Jl?. h Kn + '>>'l/S*A:{i-ZR-e*oT. CC-eZti^J*^, C 

mW4~2 5 0 OcD^ie[-C«.?)> ^UT 

1 8. (A) -flSit; (I) 

PEG- block - 7f. U (carbo) ( I ) 

(S;*. PEGIi'JtUi^^L/yrry n-yU-fe^^^ > h^:^L. -eU-C carbo 
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-e^$nS:^j^^#^-C/<j:^yD -y ^^S^^. tiJV>^I^y(^> (Ca^*) , 

(B) (A) -ei^$s!$n^c^»*fe^-r >^^-<-->3 y-r-sspg. 

10 19. (a) -©^eCI) 

PEG-block-;}?U (carbo) (I) 
(^4^. PEGI^jftU 3-;U-{rry > h^^b. LT carbo (i 

-C^^nS«|ii«•#^•C/j:5:/a .y ^it^^ft:^ ;^7l/->'> A-r^> (Ca^^ . 
5 0 ~ 6 0 0 n m-C* 0 . ^^f^S'^i^RA^'i^ U - ^> U < li^ U rfj? 

20 (b) mmtm^^i^<it'tor>i5:miz^^-r?>mmm^Wi^ ^ u^-^ k^^a-t 

2 0. Tie-®:^ (I I-a) . (Il-b). ( I I I - a) ^JcfcO^ ( I I I 



29 



wo 03/018690 



PCT/JP02/08619 



A-(0CH2CH2)m-L- ((COCHNH)x • (C0CH2CHNH)y) -T (Il-a) 

CH2 coo- 

I 

coo- 

A-(0CH2CH2)m-L- ((NHCHNH)x • (NHCHCH2C0)y) -T (Il-b) 
5 V I I ' 

CH2 coo- 

I 

coo- 

A-(0CH2CH2)m-L-(C0CHNH)z-T (Ill-a) ttzit 

I 

CH2 
CH2 

10 coo- 

A-(0CH2CH2)m-L-(NHCHCO)z-T (Ill-b) 

I 

CH2 

CH2 
I 

coo- 

Hi^M^. NH. C0tA:{iX(CH2)pY-ei.-oT> CC-CX«OCO. O 
CONH. NHCO. NHCOO. NHCONH. C ONH ^ b < JiC OO*^ 
20 U YliNH=|>U<«CO^^U p{il~6 0|ltSc^^U 

m«4'-2 5 0 0®!eti[-CfeO. -5- UT 
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Fig. 4 
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CaPti?^ (PEG-PAA 280 ug/ml) 
poly(methacrylic acld)l^m¥T 




CaPM^ (PEG-PAA 280 ug/ml) 
poly(methacrylic addi)^WT 
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Fig. 9 
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Fig. 10 
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Fig. 11 
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Fig. 12 
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Fig. 13 
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